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Section 1. How is basic research planned in the USSR?

1. What mechanisms determine the overall level of support
H

for basic sciences? How are the overall goals of the
I

basic sciences determined?

The planning of basic research in the USSR is a part of the overall planning of
scientlflcvresearch and development in the country. The overall level and the goals
of the basic sciences, as is the case with all Soviet sciences, are determined by
the Directives of CPSU Congresses, as well as by the appropriate decisions of the
Central Comm{ttee of the Communisp Party and of the Soviet Government. The develpp-
ment of future, five-year and one-year plans for scientific research is a component
part of overall state planning.

The preparation of plans for scientific research, including basic research,
is preceded by the development of the main directions for the development of science
and technology for the forthcoming five-year period. Proposals for the main
directions of basic research in the natural and social sciences are worked out by .
the Academy of Sciences of the USSR together with the academies of sciences of
the.Union Republics, institutions of higher learning and Ministries and Agencies,
and are coordinated with the State Commlttee of the Council of Ministers of the
USSR for Science and Technology,Aw1th respect to.research in economic sciences --
with the State Planning Commission of the USSR.

The overall goals for the development of basic sciences are related to the
resolution of the principal social and economic problems of the Soviet state-
the economic and cultural progress of society and the constantly increasing
prosperity of the nation. Plans for g;sic research are prepared on the basis of
the economic and political problems of the country, the needs of technical progress
as well as the development of science itself.

The planning for the development of basic sciénces within the State Plan I:has
a recommendational character rather than a mandatory one. Considering the fact.that
as ﬁaptacxical matter it is impossible to foresee in advance in what area of basic
sciences and precisely when a new important discovery or a decisive advance will
be achieved, it 127§;nsidered advisable to make the State Plan specific with respect

to the development of basic sciences.

.
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2. What determines the priorities and allocation

of reseurces for basic sciences?

The analysis of anticipated income and profits from tﬁe implementation of the
rgsults of basic reseérch plays a relativgly small part in the determination of
the importancé of research planned for exécution.

During the process of thematic and financial planning the importance of

'individual scientific directions, as well as the amounts of necessary allocations
granted to the scientific research institutions of the academies of sciences of
the USSR, are determined by the Sections of the Presidium and the branches of the
Academy of Sciences of the USSR. The sciéntific councils on the most important
problems, attached to the Academy of Sciences of the USSR, take an important part
in this work. Decisions on priorities and provision of resources are based on
the judgements of highly qualified specialists; in this connection the following
criteria are used: the  probability of a scientific breakthrough, the existence
of avstock of preliminary scientific knowledge, the possibility of utilizing the
resuits in other areas of basic science and in applied research, the existence
of an appropriate material and technical basis, etc.

areas

First of all those scientific gdixezkimRE receive financing in which thete
is a large number of highly qualified specialists and in which scientific schools
ﬁ#ve been established.

B The preparation of subject matter for an institute's work is the province
of the institute's director and scientific counsel. The plan to be finénced out
of the budget includes only those topics whose scientific importance and promise
have been given adequatelé convincing substantiation by the scientists authoring
préposals.

In the Academy of Sciences of the USSR all the projects which are provided
for in the plans of the institutes are financed out of the general budget.

: Therefore, when financing is wh within the framework of the budget the probleﬁ of
selecting a scientist to carry out a given project does not arise. In distributing
additionai resources allocated for accelerated development of individual scientific

direction, w financing is provided through institutes which over a

period of years have proved themselves capable effectively to use the resources

.

allocated.
In our country not only the leading scientific directions of basic research
are financed by resources from the budget, but also "forgotten' areas of science,

which at the present time appear to be less promising. Such a system of financing

e e e et - —
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is most suitable to the nature of fundamental research, since the history of science,
particularly during the recent decadeg,contains many examples when it was pre01se1y
in the "forgotten" areas that outstanding discoveries were made.

The possibility of implementing research projects that are new in principle, _
requirlng substantial expenditures and 1uv01v1ng risks, is governed by the ability
of a given scientist-to convince the scientific staff of his institute and the
Presidium of the Academy of Sciences of the USSR of the promise of the research

- he proposes.

3. What is the authority of scientists, diréctors

of institutes, chiefs of laboratories, the
Presidiuﬁ of the Academy of Sciences of the
USSR and the State Committee for Science and
‘Technology as regards the formulation of
programs and projects for fundamental research?

In our country the authority of scientific organizations, officials and scientists,
with respect to the formulation of programs and projects ;:x determined by the
procedure for planing basic research.

The five-yearsplans for sc1ent1f1c research in natural and social sciences
ae developed by the branches of the Academy of Sciences of the USSR, and after
consideration by its Sectionms, are'sent to the Presidium of the Academy of Sciences
of the USSR for approval The branches, together with the scientific councils at
the Academy, develop coordinating plans for the problems in natural and soc1al
sciences, as well as for scientific and technical problems.

Although the scientific councils are consultative bodies, their recommendations
carry great weight in formulating programs and projects for basic research for the
Presidium, the branches and institutes of the Acédemy of Sciences of the USSR, as
well as for the academies of sciences of Union Reéublics and institution; of higher
learning. A

A scientific council systematically receives information from the implementing
institutions on the progress of research being carried out, as well as materials
of conferences and symposia. On the basis of this information and with an account
for the development‘of science abroad, the council develops basic recommendations

on the directions and content of further research in a given field.
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The sciéntific institutions of the Academy of Sciences of the USSR prepére
annual thematic plans for work to be carried out on the basis of the five-year
plans and targets pfovided for in the coordinational plans.

In prepaging plans for basic research: the scientific institutions take into

account the recommendations of scientific councils and the proposals of scientific

collectives and individual scientists. The directorate and the scientific council
of an institute consider mpxwhk proposals for new programs of basic research whose
direction must not go beyond the overall framework for the activity of.the

institute that has been affirmed by the Presidium of the Académy of Sciences of

the USSR. Scientists participate very extensively in proposing scientific

projects: through the scientific council of an institute, the directorate, the

council of scientists, a branch and the Presidium of the Academy of Sciences of
the USSR. The procedure for considering research projécté is characterized by
the collective nature of evaluating projects with extensive participation of
experts gt-each stage of consideration. The financing of new projects is
implemented through the institutes, inasmuch as the directorate is the body
which allocates credits and takes decisions on all questions concerning distribution
of funds. If necessary, an institute's directorate may apply for additional
allocations from the funds of the Presidum of the Academy of Sciences of the

. USSR or the State Commitee for Science and Technology.

In formulating programs and projects for basic research the role of. the
persoﬁnel of planning organs consists mainly in coordinating the targets with
scientific institutions, and also in toordinating research.

4, To what extent and by what means is the

direction of basic research related to
the achievement of specific social goals?: o
. . W\MU— uM .

In resolving such complex problems as cancer, since they are eemplex, academic
'research institutes and institutes of higher learning take part along with the
scientific institutions of a specific discipline (in this case medicine). 1In
SZiZ&Z;igguéuch problems)the goal of basic research, specifically that carried
out by the Academy of Sciences of the USSR, is, first of all the clarification

" of the-most important theorgtical questions which ave basic for the solution of
the problem as a whole. As a rule, the program of basic research on a given
problem is developed by the leading scientific institution\ig that field. The .
various tasks involved are distributed among implementing institutes, in accordance

ed
with their scientific profile, amd are includirg in the plans of these institutes.

S —r—————— - = = — e+
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Then the results of basic research are transmitted to the leading scientific
organization implementing coordination of the work on that problem.

i
process 1
In the zamxze of developing five-year and one-year plans for basic research !

the Academy of Sciences of the USSR considers proposals.from Ministries and ;
Agencies for its work or participation in the development of scientific problems

which are urgent for industry. If the Academy of Sciences of the USSR recognizes

. a proposal as useful, the appropriate subject matter is included in the plans of

the institutes of the Academy. The initiative for carrying out such research may also
originate in the scientific institutions of the-Academy of Sciences of the USSR'
or with individual scientists; usually these are proposals from institutes and
whose research is direct
scientists whexaxs already involved with industry. .In individual cases /agreements
may be concluded between the institutes of the Academy of ciences of the USSR and
industry, providing for scientific researcha;n account! bas1s.
Applied research,.as a rule, is carried out in iﬁdustrial institutes and, in
part, in institutions of higher learning. Within the framework of basic research,
whicﬁ comprises the larger part of research carried outAthe institutes of the
Acédemy of Sciences of the USSR, the possibility of transformation of the research
into an applied phase and later the development phase, is determined during the
course of the work on the specific.subject and in dependence upon the importance

of the potential results of applieﬂ research.

SazkxanxiixxﬁuwxxsxixnxnxxngxxnxkhzxﬁSSR
Section II.. In the USSR, how is financing of basic research organized in

broad and narrow areas of science?
5. In the USSR, how is long term finauncing
of projects assured, which of necessity are
of a long-term nature? How is stability
assured under the conditions of a priority .
for basic research which changes from year
to year?

In our country financing of long-term subjects which carry on from year to
year for a'number of. years is accomplished by annual financing of basic research
primarily out of the State Budget.

The necessary stability is achieved by an established procedure of future
planning of scientific work.‘ Annual research plans are prepared within the
framework of the five-year plan. 1In preparing basic research plans for the next

five-year period the continuing projects are necessarily taken into account and

are also included in the new plan. This is how their financing is ensured for a
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new period of time.
The stability of the subject matter of our basic reseerch is, in the final
analysis, determined by the priority of the most important scientific directions
for each five year period, which is the basis for preparing plans for scientific
research. ’ _ )
Interim results, received in the course of carrying out long-term research,
are discussed by the scientists' councils of institutes and in the event that they

are very important, the scientific councils attached to the Presidium of the

Acedemy of Sciences of the USSR. When necessary the discussion of such results

can also be carried out in the branches or sections of the Presidium of the

Academy of Sciences of the USSR. The Presidium_pf the Academy of Sciences of the
USSR receives the sciéntific repgrts of the leaders of specific research projects.
.6. what are the various sources of financing
and by what means do the funds from a
specific source come to the organization-
carr&ing out research?

The principal source for the financing of scientific research in the ﬁSSR is
the State Budget. . It ensures that the overall expenditures for science are
covered to the extent of more than 60%.

The amount of expenditures for scimptific research and the sources of financing
‘are Qetérmined for each scientific institution separately, and for institutions
included in the budget/ are affirmed in the form of an estimate of expenditures.
The estimate is the basic‘plan document which determines the annual amount of
expenditures, the sources of financing, the purpose of expenditure of funds and
their distribution by quarters of the year.

The State Committee for Science and Technology may grant the Academy of

out of its own reserve,
Sciences of the USSR additional allocatioms, /over and above the amount of expenditures

_established for the Academy, in the case of most important scientific research

projects.

The Scientific research instititons of the Academy of Sciences of the USSR
m;y also carry out scientific research and experimental design work on the basis
of contracts with customers ovef and above the amo#nt of expenditures established
for scientific.research in the national economic plan. Funds received from customers
for contract work planned in an estimate of expénditures are used'for reestablishing
credits and are disbursed to cover expenditures for implementation of thematiq'

plans of research.
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The planning organs of the Presidium of the Academy of Sciences of the USSR

analyzedand inspect the funds balances of scientific research institutions. In

addition, periodic financial audits are carried out to check the state of financial
and economic activities of scientific research institutions.

Establishment of organizations for the purpose of carrying out basic research

is not provided for within the framework of current financing. There is a single

nationwide policy of developing scientific research in individual, economically

promising, xegenk regions of the USSR, within the framework of which it is planned

to establish new regional centers and individual organizations for the purposé

of carrying out basic research,
7. What are the mechanisms of financing in
the USSR? Ho& are funds distributed
among them?
Budget allocations for science are given to each Ministry and Agency in
! acgordance with xxxxnnuaitxxaiiixmzdxgian#fﬁxxiinxaxiagxxxianxifixxxaxxxxxh a plan
for financing scientific research which is affirmed annually by the Council of
. Ministers of the USSR. Expenditures for science are planned without specific
' allocation of expenditures for basic research or scientific and technical (applied)
research and development. Ministries and Agencies allocate to the scientific
research institutions subordinate to them only the total sum of expenditurés. Oon
the basis of an analysis of accounts of the Ministries and Agencies relating to
the progress of implementing scientific research plans and financing scientific’
research, the State Committee whken for Science and Technology, when necessary,
redistributes financial resources between Ministries and Agencies.

In addition to budget allocatioms, scientific research is financed by Ministries
and Agencies out of their own funds. Non-centralized proprietary funds, used for
financing research are at the disposal of énterprises and organizations ;nd are
»accumulated from savings due to lowering cost of production.

The scientific research institutions of the Academy of Sciences of the USSR,
engaged in basic research, may also carry out scientific and technical (applied)
de&elopment pursuang to contracts entered into with the organizations of Ministries
and Agencies. ’

For the pﬁrpose of encouraging interdisciplinary research carried out in
accordance with the coordination plans for the solution of basic scientific and
technical problems, which arex jncluded in the five-year plan, the State Commigtee

for Science and Technology has a reserve of financial resources deducted from overall
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budget allocatiops for science.
8. In the USSR, how is auxilliary activity
financed, which is intended to support
basic research5
' In the USSR, the estimate of expenditures of scientific research institutes .
jncluded in the budget contains a separate item used for planning allocations for
scientific instruments and equipment.

The requirements for scientific equipment for the Academy of Sciences of the
USSR as a whole are computed on the basis of adding up the requirements of 1nd1v1dual
organizations, contained in the applications which they submit periodically. The
Academy of Sciences acquires equipment produced by plants in the USSR as well as
abroad.

The initial equipment, installed in new buildings, is acquired under the capital
conkstruction item aoindgx the estimate of expenditures. Development and production
of individual unique instruments and items of equipment is carried out in the design
offices andvat factories of the Academy of Sciences of the USSR, as well as in
the design departments, workshops and experimental production units of individual
scientific research institutions.

Requirements for bibliographic data are satiefied by thevpublication of reference
jourhals, the issues of "Express Informationm," "Science Results" and other bibliographic
materials which are the responsibility of the All-Union Institute for Scientific
and Technical Information (VINITI). VINITI also satlsfles appllcatloéy%rom scientific
reeearch organizations for the translation of foreign publications and compilation
of special bibliographic reviews with the aid of modern computer technology.

‘The budget estimates of scientific research institutions provide for expenditures
for repairs to instruments and equipment; expenditures are determined on the basis

of actual need; in the‘summary calculation and estimate the ratio of these expenditures

is fixed in relation to the residial cost of instruments and equipment.

Sectioe 1II. How is a basic research program carried out in the USSR.
9. What are the mechanisms used in the USSR to

determine whether basic research corresponds *

to planning? In the USSR, how is_control

exercised over research which is in the

implementation stage? A o
wWhether basic research corresponds to planned research is established by

o -/
Ye {i.r” r /5.
analyzing annual accounts. The institutes of the Academy of Sciences of the USSR
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i transmit annual reports on implementation of basic research to the branches of the
Academy of Sciences of the USSR. The reports of the directors of institutes are
also discussed at meetings of the bureaus of the branches and sections of the

Presidium of .the Academy of Sciences of the USSR. The results of basic research

and major projects on specific problems are considered by the scientific councils

attached to the Academy of Sciences of the USSR. In additionm, completed research

- on natural sciences is as a rule evaluated by special commissions appointed by the
branches or the Presidium of the Academy of Sciences of the USSR.
in the natural and social sciences by
Scientific axhiewemsn achievements/mf the institutions of the Academy of
Sciences of the USSR, srxraguxakxandxgagrakxsexeRREs the academies of sciences

J/Ma%j
of the Union Republics, the institutions of higher learning and th 4$c1e ific

diseipline research institutes are discussed annually at the General Meeting of

! the Academy of Sciences of the USSR.

In the Academy of Sciences of the USSR as well as in Ministries and Agencies,
-control over implementation of plans for scientific research and mf over the
act1v1t1es of the institutions, to assure that they correspond to approved
scientific directions, is also carried out systematically in the course of intra-
agency comprehensive audits of the institutes (once in three or four years).

Control over research in the stage of implementation is the fesponsibility
of the directors of inmstitutes.

Q ’ 10. What are the mechanisms %= used for:

1) selection of institutes or laboratoaries
for carrying out planned research? 2) the
establishment of new research centers and
laboratories? In the USSR, to what extent
is purposeful competition encouraged between
scientific research in organizations in
carrying out basic research?
The planning bodies select one scientific institution or another for the
purpose of carrying out planned research as follows: kx
by compiling a list of organizations engagedlin corresponding basic research
~and examining the.scientific activities profile that is closest to the newly
plannea work; '

9 by evaluating the scientific personnel and the material and technical base

of these organizations and by narrowing the range of possible implementors;

|
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by evaluating the possibility of a specific organization carrying out the !
¥

given task.

A similar analysis is made by the scientific councils on problems of natural
aid social sciences when preparing coordination plans for basic research.
New research centers are established after thorough discussion of the problem

in the Academy of Sciences of the USSR (or in academies of sciences of the Union

Republics) and by considering all aspects of the problem. Proposals are transmiatted to
the government of the USSR. Decisions regarding establishment of a scientific |
i center aré taken by government bodies. Establishment of a new scientific instifution

% is carried out by the State Committee of the Council of Ministers of the USSR for

; Science and Technology pursuant to requests from the Academy of Sciences of the

K USSR gfggm an Agency) agreement with 4£).

i " For km the purpose of preventing a monopoly position in the development of

. any scientific direction of basic research, when necéssarx)scientific institutions

é are established which carry out research in related directions, or such research

may be entrusted to already existing scientific institutions which, as a rule,

afe subordinate to other agencies. At the same time, measures are taken to

prevent excessive duplication of scientific research.
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11, What special mechanisms and methods exist 'to provide for maximum .

efficiency in utilization of scientific personnel? k
Annually approx%mately 15% of the graduates df-héghef~eéaéa£ion insti-

tutfz;sAare‘brought int; scientific work. The most capable young specialists
are found with the help of the following: a broad network of student scien-
tific, designing, planning and technological organizations in which students
\fulfili course and diploma work in accordance with the tasks set down by
scientific institutions and industry; the pedagogical activity of scientists
‘ ‘Q“““““% ;
of the Academy of Sciences of the USSR in higher—education-ins itution§7

in the process of which the most talented students are selected for subse-

quent work in the institutes oftte Academy; training of students in academic
institutes; the possibility of enterizzgifaduate school immediately upon
completion of ahhigher—eduecatiom-in tituti;§( The Academy of Séiences of
the USSR has regular conferences and competitioné, at which the works of
young scientists are discussed and their best works are subsequently
published. The Presidium of the A.S. [Academy of Sciences] of the U.S.S.R.
awards prizes for the best works of young specialists. .

To improve the scientific level of young specialists working in thg
area of applied research and in industry, specialized graduate study and
training in the institutes of the A.S, of the USSR are used.

Older scientific personnel desiring to continue scientific work in
the institutes of the A,S. of the USSR to the extent that they are ablq)
are made scientific consultants. -

ﬂﬂ“&

Scientific councils of the institutes of the .S.I@eriodically review
reports of laboratories on the results of their activity and discuss them.

If certain research is judged to be unpromising or the institute changes
the direction of its work, a reorganizaéion of ceftain of its scientific
subdivisions is possible; in such cases scientific personnel thus freed

switch over to research in the new, more promising directions. As a rule

— - e - e et o e e ot et e e = e n m e e e 1-1 -
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the switchover is carried out on the basis of the desires of the scientific

personnel themselves, who express a desire to work in the new directionms.

12. Is any basic research carried out in the USSR in industry? How is it
organized and how is the level of such research determined? -
tho UECR
Basic research is conducted primarily in the institutes of the z{S.A
In additioq, part of basic research is carried out in kigher—edueation—
institu ionsA(universities) and in sciegtific research institutes of speci-
fic ministries. As a rule such research is primarily oriented toward the
immediate solution of practical problems. Approval of such research plans
as well . as their financing is given directly by the corresponding ministry.
Scientists working in scientific institutes of the m%ﬁistries keep
R

in touch with scientists of the institutes of the A,S.,either directly or

through scientific councils, and by organizing joint scientific conferences.

13. What is the policy and practice in the USSR with regafd to transfer of
scientists from one area into another?

A scientist in the USSR can choose the area of his activity and freely
4 transfer from one scientific institution or educational institution to a;other.
With regard to government policy in this matter, it relies upon the principle
3 of expedient use of scientific personnel. This principle is supported by
the planned nature of training of scientific personnel in the USSR, which
is based on the necessity to optimally provide all branches of science,
the naﬁional economy, and étate and cultural development with scientific
personnel. In planning the training of personnel,decisions are made as to

which areas of science and specialized fields need trained specialists

and which areas of science and specialized fields should be given preference

_ Approved For Release 2001/03/03 : CIA-RDP79-00798A000500080001-4
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during the planning period; primary consideration is given to provide
training of personnel for the basic areas of scientific research in the
country. ’

Incentives for transfer of scientists from one institution to another
or from one region to another depend on.the degree to which this corres-
ponds to national interests. For example, incentives are given for transfer
of scientific personnel to those regions of the country where there is not
enough of them at a given time. Utilization of scientific manpower in the
area of basic research is based on similar principles.

wWith reg#rd to participation of Soviet scientists in international
scientific cooperation, specifically in the work of international scientific
férums, this receives full appfoval and support in our country -- both
from government organs and also from our scientific community. This is also

reflected in a broader participation of the USSR in international exchanges

of scientific personnel.

Section IV. What policies and mechanisms are there to facilitate the
transfer of knowledge received as a result of basic research to
ijnstitutions engaged in R&D of an applied nature?
14. What mechanisms does industry use to acquire and utilize the latest
information receiyed as a result of basic research? ‘
The direct way of transferring information on problems of primary

significance for industry which have not yet been solved by science is

direct requést by the specific agencies to the A.S. of the U,S.S.R., of the Aca-

demies of Sciences of the republics to conduct the basic research which
is necessary for the industry. A significant role is played by the discus-

sions of these questions at scientific and- technical conferences in which
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scientists of the academic institutes and industry specialists participate,
and also in scientific councils of the A.S, of the USSR on problem areas.

Direct working contacts between scientists and engineers are very effective,

as is the conduct of joint work using the results of basic research.

Exchange of information between various orgamizations and institutions

o engaged in R&D for industry is carried out through central specialized
organs for sglentlflc'and technical information. e s Qg'
In the USSR, the concept of "industrial secretf" does not exist 4im-
principle., On the contrary, exchange of e%perience is encouraged.> Infor-
i ) mation on discoveries and inventions is transmitted to industry after it
has been registered. '
Information on the results of basic research is also received b§
] . personnél from industry and other branches of the economy from scientific
journals, * collections of articles ;nd monographs published by the A.S.

of the USSR. The Academy is the largest publisher in the world. Its yearly

volume reaches 50,000 author's sheets.

15. What means are used to stimulate the initiative of individuals to
implement new ideas in the area of basic research?

In accordance with the Regulations on Discovéries, Inventions and
Ratioﬁalization Proposals in force in the Soviet Union, the Government
has the exclusive right to use inventions. The Soviet government takes
upon itself the task of selling an invention through government,'cooperative
or public enterprises.

The author(s) of an invention receive(s) remuneration for its use

if the invention:

. .
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-- is used in the national economy of the USSR;

-- is used in documentation transmitted to another country as a part
of economic and scientific and technical cooperation;

-- is used at installations built by agencies and organizations of
the USSR abroad as part of technical assistance to foreign countries;

-- is sold through sale of licenses abroad.

s/ %‘C

Remuneration for use of an invention is calculated separately in—eeceer-
/éaJiA &é :
danee—with each of the above factors.

The maximum amount of remuneration for a single invention cannot exceed

20,000 rubles.

C e e e

For inventions whose use leads to the creation of new types of production,

valuable materials, machines, manufactured products or medicines, the law

threefold )
provides for a possiblg/inérease of remuneration within the limits of the
maximum amount of remuneration.

For a discovery, a one-time monetary remuneration of‘5,000 rubles is
provided for. ﬂ

Remuneration for a discovery or invention not exceeding 1,000 rubles
is not taxable.

The legislation in force gives inventors the right to participate in
preparing for the use of their inventions: in drawing up technical docu-
mentation, preparing and testing test samples and in organizing production.

Government agencies which have accepted an invenéion for use may use
the technical documentation or model prepared by the author or instruct the
author to perform this work. When this work has been carried out by the

author without a working contract, the agency must conclude an agreement

with the author which provides for payment for his work and reimbursement
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for expenses encountered in preparation of documentation or models. The
sums determined by such an agreement are paid to the author independently
of remuneration for use of the invention.

An important method of government incentive is the right to give the

_author's name to a discovery or invention.

The granting of an author's name ﬁf a discovery or invention is indi-
- the
cated in the diploma for the'invention,/ author's certificate, and also
in the technical documentation, on the product or on the wrapping.

In accordance with the legislafion, authors of inventions may
receive the title of "Honored Inventor of the Republic."

The authors of outstanding discoveries and inventions may be awarded
ﬁhe Lenin and State Prizes of the USSR, 12 gold medals engraved with the
author's name and 37 prizes named in honor of outstanding scientists,
established by the Presidium of the A.S. of the USSR, and inscribed
prizes of the academies of -sciences of the union republiés and specialized
academies.

Scientific-research institutes have special funds to be allocated
as prizes to authors of discoveries and invengions. |

Authors of discoveries and the more significant inventions have the

right to be accepted into higher—edueation institutg:nskwithout partici-
Cortes Lors

pating in the,c mpetition.
Inventors also have certain privileges in the afea of social security.
The basic reasons which hold up the quick utilization of inventions
are the following: |
-- lack of well-defined criteria for evaluaﬁing the economic impact

of inventions;
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-- lack of auxiliary processes in certain cases to test inventions

and prepare them for industrial utilization. -

Section V. Are there any well-founded indicators for comparing
the efforts undertaken in the U.S. and USSR in the area of

basic research? -

16. What similaritieé and differences are there between the American

and Soviet programs of basic research?
This question is one of the most promising from the point of view
of possible fruitful joint research. The basic aim of such research,

in our opinion, must be the development of a methodologicaik?sis for

comparative evaluation of the programs of basic research. In our opinion,
one of the first stages can involve»tﬁe development of an agreed
classification of scientific areas;e%ﬂmrﬁc

Answers to‘questions raised by‘each side may hélp to better under-
stand the similarities.and differences between the American and Soviet

programs of basic research.

Section VI. How are recomendations in the area of science and tech-
out

nology used in working/the policy and ?rogram of scientific research?
17. Through what mechanisms are recommendations in the ared of science
presented to the government for policy planning?

The State Planning Committee of the USSR and the State Committee
of the Council of Ministers of the ﬁSSR on Scienge and Technology prepare
scientific recommendations and present information to the government of
the USSR on the utilization‘of scientific results of basic research.

From the point of view of expertise or consultation, such recommendations

may be prepared by the A.S. of the U.S.S.R., large institutes, scientific
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scientific- '
and/technical councils, scientists and highly-qualified specialists.
!

Persons responsible for making decisions can turn for scientific
recommendations fo the.A.S. of the USSR, academies o£ sciences of the
union republics, ministries and agencies, the All-Union Council of
Scientific and Technical Societies, scientists and highly-qualified
specialists.

Important scientific information is presented by the A.S. of the
USSR to the.Council of Ministers of the USSR or to the State Committee
on Science and Technology.

B;epafa&iea—éf Kgcommendations in the area of science izfiéilzé;?4dz
out by individual departments of the A.S. of the USSR, which base their
work on the work of institutes‘and scientific councils; leading

scientists take an active part in preparing and discussing these resommenda-
i LT
tions. In preparing the recommendations, scientific research -enterprises

and organizations also determine the scientists who are to be consul-
tants. In each specific case consultants are chosen from those persons
who are most competent in the matters under discussion; preference is
given to members of the A.S. of the USSR.
The Presidium of the Academy of Sciences and the State Committee on
on the development of science

Science and Technology present recommendations/which have been agreed
between them and conduct joint consultations when necessary'to achieve

shton el grisminit

Recommendations on the development of science which serve as the

. basis for decisions by government agencies may also be presented by

academies of sciences of the union republics or specialized academies.

Section VII. What mutual research may be fruitfully carried out

by the Academies of Sciences of both countries?
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18. What research has been completed in the last three years and what

research is still in progress? Which problems could become the subject

of future mutual research?

Joint scientific research on agreed programs between the A.S. of the-

USSR and scientific institutions of the U.S. began, practically speakiﬁg,
at the end of the sixties—beginning of the seveﬁties. The practice of
scientific contacts and cooperation has already established priority
problems which are important both for the peoples of our countries and

also for the development of science as a whole. These are: protection

. of the environment, study of the world ocean, peaceful uses of atomic

energy, MHD energy conversion, high-energy particle physics, and research

on the fundamental properties of matter.

There is'qn agreement between the A.S. of the USSR and the National
Academy of éciences of the U.S. to assist scientific organizations
of both countries which ére not a part of the academies in the develop-
ment of scientific cooperation.

At the present time, the following scientific projects are being
carriea out by the A.S. of the USSR and NASA;

1. Work oh creating joint means of -rendezvéus and docking of
Soviet and Ameritan mgnned‘spacec:aft and stations and preparing the
first experimental flight of the Soyuz and Apollo spacecraft, scheduled
for 1975.

2. Study of near-earth space, the ﬁoon and planets. In £972 and
1973 there were joint seminars and meetings of Soviet and American
scientists on active experiments in the magnetosphere of the earth,

-on study of the planets, on non-colliding shock waves and on lunar

cartography. In June 1974, there was a joint conference in Moscow on
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space chemistry of the moon and planets.

There was an exchange of lunar samples returned to earth by the

N

Luna-16 and Luna-20 automatic stations and the Apollo spacecraft, which

" landed on the moon. Photographs of the moon and lunar maps are being

exchanged. There is an exchange of information received from the auto-
matic stations Mars 2, Mars 3, and Mariner 9, data from radar soundings
of Mars and Venus, detailed descriptions of the.atmosphere and surfaces
of these planets,.aﬂd so forth.

3. Study of the environmenf with the help of satellites. There
was an exchange of materials on the basic areas of joint work (geology
and geomorphology, soil science, oceanology, etc.). In the summer of
1973 coordinated experiments were carried out in the Northwest Atlantic
and Norwegian Sea to measure the temperature and coloration of ocean
water using Soviet research vessels and American satellites.

4, In the area of space ‘._meteofology. In 1973 there was a joint
experiment, "Bering', to simultaneously measure the ice cover, state
of the ocean surface and study of the zones of precipitation in the
Bering Sea with the help of microwave equipment. Ships and planes
of both countries participated in the experiments.

‘There ié a regular exchange of operationalldata from rochet sounding
of the atmosphere.

5. Space biology and medicine. There have been four meetings of
the Working Group of Soviet and American scientists on c00peréfion in
this area. An .exchange is being carried out of medical and biological
data on the results of manned space flights.The joint work "Fundamentals
of Space Biology and Medicine" whose publicagion is scheduled for the

end of 1974, is nearing completion.
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Cooperation in
Within the framework of the inter-governmental Agreement on/Science

and Technology, scientists of the A.S. ef-the-A-8z of the USSR and
American scientific in;titutions and companies are also engaged in
cooperative efforts in the area of chemical catélysis, development and
creation of MHD power statioms, cryogénic technology, special metallurgy
and electric welding, and use of computers in maﬁagement.

The abqve examples of cooperation do not completely exhaust the
areas of cooperation in which scientists of the A.S. of the USSR and
American scieniific institutions are participating. Cooperation on
these problems is of a long-term nature and will involve several years
work.

The range of scientific cooperation between the academies can be
quite broad. Mutual research could be fruitfully conducted, for example,
on several problems in the area of earth science, biology, and also

in the area of agricultural utilization of arid zones.
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WASHINGTON. D.C. 20418 /

July 31, 1974 ~

Dr. V. A. Filippov :

- Head, Science Organization Department
Academy of Sciences of the U.S5.5.R.
Leninskiy Prospekt, 14
Moscow, U.S.S.R.

Dear Dr. Filippov:

have been preparing brief proposals for case studies of selected issues
identified in the list of questions on fundamental science included in
the materials provided to us by Dr. Sklyarov last June.

We have now completed a preliminary list of possible case studies
related to some 18 issues in which you have expressed an interest in
U.S. experience. This list of issues will be considered and revised as
necessary by a National Academy of Sciences Committee .which will meet
during the last week in August under Dr. Shull's chairmanship.

e

At Dr. Shull's Tequest, I am enclosing a copy of the preliminary Eié}
list of case studies which we will be considering, with the thought s
. that it may be of assistance in developing your list.of studies and in

your preparation for the joint working group meeting now scheduled for AN
the week of September 23rd in Moscow. It was decided not to delay in

sending you our suggestions until after Dr. Shull's committee meets,

since there is very little time between the meeting of his committee

and the scheduled discussions in Moscow. The final statement of

suggested case studies will be sent to you as soen as it is agreed by

the National Academy committee. Your early reactions and comments on

our preliminary list will, of course, be most helpful in finalizing our

proposal. In accordance with the study plan jointly agreed last

November, four to six of these studies would be selected’ for implemen-

tation based on discussions at the Jjoint working group meeting.

In his letter to you of July 20, 1974, Dr. Shull indicated that we %§§i>

.

>

‘There are two other matters that we would like to raise at this
time: .

1. In his letters of February 28 and July 20, Dr. Shull mentioned
the desirability of each side preparing general survey papers
dealing with a discussion of policy planning, basic research
management, and the transfer of baszic research to technological
application. These suxvey papers would describe the principal
features of our respective systems for fundamental research and
provide a framework for comparison of the twe systems,
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supplementing the in-depth examinations of particular issues

through case studies. We hope that plans and procedures for

preparing such survey papers can be agreed upon at the joint - . .
‘working group meeting in Moscow. We have in mind that each

side would designate experts to prepare the survey papers. The
corresponding experts would collaborate in outlining their

surveys so as to facilitate comparison of functionally similar

features of the two systems, and would exchange visits in the

course of their work.

2. Two topics included in Dr. Shull's letter of February 13th were
not covered by the list of questions you submitted via Dr.
Sklyarov; namely,

a. What are the mechanisms by which the best scientific advice
is made available to the government for policy planning, and

b. What joint studies may profitably be carried out by the two
Academies? (Perhaps a single joint study could be initiated
as an experiment in making a joint scientific assessment of
‘a problem of mutual interest to the U.S. and the U.S.S.R.)

We hope that you will agree to include these two topics on the
agenda for the September meeting for discussion as to the de51rab111ty
of including them in our joint program of studies.

I would appreciate your informing me, through Dr. Tech at the U.S.

Embassy, which institutes and organizations outside of Moscow it will be

. possible for the U.S. delegation to visit, if such visits can be

arranged during the week of September 15 as suggested in Dr. Shull's
letter. He also mentioned that several members of our team may be able
to remain in the Soviet Union the week after our joint working group
meeting. The following possibilities occurred to me for visits prior to
‘the week of September 23rd: meetings with appropriate individuals at the
headquarters of the U.S.S.R. Academy of Sciences, the State Committee for
Science and Technology, the Gosplan, the Trapeznikov Management Institute,
‘a visit to a “science city' near Moscow. A visit to Novosibirsk

- following the week of September 23rd would be of interest to some members
of the U.S. group. We will depend on your judgment as to the individuals,
institutes, and organizations that could provide us with a spectrum of
views and experience related to the topics and questions identified in
our joint study.

In closing, it was a great pleasure to meet Mr. Nemchinov during
his visit to Washington last June, and I look forward to renewing our
assogciation in Moscow in September,

Most sincerely,
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BLOOMINGTON, INDIANA 47401

- TLL., NO., 8} 2---

July 20, 1974

Dear Dr. Filippov:

We were delighted to receive the 29 questions relating
to four subdivisions of Topic IV, Systems of Stimulating the
Development of Fundamental Research. We have studied these
questions carefully, and we balieve that they can form the
basis of a meaningful exchange of information between us.

We are now preparing brief study plans for a number of
these and are arranging for our team of experts to review these
in the near future. In order to expedite the cooperative work,
however, we will be forwarding to you in advance of that review
the draft summaries. Somes modifications and additions can be
expected by this group, but we hops the result will not differ
significantly in form from the advance documents, and these may
give you then some indication of the nature of cur proposals.

Some of your questions can be groupszd, we believe, in a
way to be answered properly through several, pzsrhaps three,
survey papers dealing respectively with a description of policy
planning, a discussion of basic research management, and a sur-—
vey of the transfer of basic research to technology. Many of
the others can best be illuminated by a series of case studies
descriptive of actual situations we have encountered in recent
years. '

Altogether we hope to forward to you summaries of 10-15
such studies with a view towards our mutual selection of U4-6
of these for implementation at our next mseting.

As Dr. Beckler has written to Dr. Sklyarov, we hope to

.. be ready to meet with you in the week of September 2% to dis-
cuss and to reach conclusions on these studies to be carried
out by each side as agreed in the earlier protocol. I propose
bringing four or five individuals from my team to facilitate
this discussion. 1In addition I am hoping to bring my wife and
one other member of the group presently plans to bring his wife.
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.~ We believe it would be most productive of our timz to
plan to arrive in the Soviet Union on Sunday, Scptember 15.
Allowing for the usual problems with jet lag, we would appre-
ciate the opportunity of visiting installations in the Moscow-
Leningrad area during that week in order for us to obtain the
maximum benefit of understanding of the guestions you have
raised. We propose that formal meetings of the groups be held
the first half of the week of September 2%, leaving the latter
part of that week for producing the formal protocol of the dis-
cussions. :

Several of us may be able to remain in the Soviet Union
the following week as wzll, and we hope to have the opportunity
of visiting some other parts of your great country, perhaps
combining both scientific and touristic purposes.

We hope these suggestions meset with your approval. We
certainly are eager to press forward with this important oppor-
tunity for exchange of information and for further contacts
between us. We look forward to the prosp=sct of seeing you in
Moscow in September.

Sincerely,

7
-/ . ey
S siridan, ~CF el

477

Harrison Shull

HS :mk

Dr, V. A, Filippov
Head, Science Organizat
Academy of Sciences of
Leninskiy Prospekt, 1ly
Moscow, U.S.S.R.

on Department
he U.S.S.R.

i
T
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- NATIONAL ACADEMY OF SCIENCES
» 2101 CONSTITUTION AVENUE
WASHINGTON, D.C. 20418

Joint Study of U.S. and U.S5.S:R. T
'Systems for Fundamental Research

Subdivision 1. Development and Implementation of Science
Policy in the Field of Basic Research

What mechanism is used to redistribute resources in basic science in the

case of a change in scientific policy connected, for example, with changes in

governmental policies?

Basic scientific research is supported by a number of government depart-
ments and agencies as a part of their applied mission responsibilities. Within
the federal.goyernment, only the National Science Foundation supports basic
scientific research for its contribution to scientific knowledge. There is no
predetermined overall level of support of basic science either within federal
agencies or within the Science Foundation.

A case study could examine the role of the National Science Foundation in
providing continuity of support for meritorious research that is terminated or
greatly reduced in funding by government agencies with applied missions.
Specifically, it would examine the role of the National Science Foundation in
assuming responsibility for the support of research programs terminated as a
consequence of:

a. decisions by the Department of Defense to curtail basic research pro-
grams in materials sciences and other fields of science, based on con-
siderations of "relevance" to its mission.

b. a decision by the National Institutes of Health to reduce its support
of basic research in chemistry.

‘c. a decision by the Atomic Energy Commission to reduce it support of
nuclear physics.

The case study would, in particular, explore the policy-decision making
process that led to increases in funding of basic research by the National Sci-
ence Foundation as a consequence of actions of other agencies. The study
would explore judgmental questions concerning the support of projects proposed

for transfer of support in competition with other projects and programs pro-

posed for support by the National Science Foundation
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Issue 2. What happens in the case where financing of basic research 1s terminated

within the frame of a particular scientific field or within a sclentific

research organization?

Case studies could examine the problem of utilizing basic research
capabilities and facilities that are no longer needed for their original scien-
tific purposes, for example: A

a. The termination of the biological warfare research laboratory at Fort

Dietrich, Maryland, following the international agreement to ban bio-

logical warfare. The process, pfoblems, and benefits of converting

this facility into a center for research on cancer would be assessed,

including questions of retention and transfer of trained personnel,

and the financial considerations involved.

A similar case study could be undertaken on the conversion of the bio-

logical warfare facility at Pine Bluff, Arkansas, to an environmental

health center for research on effects of long term low-
to chemicals.

level exposures

b. A different situation is involved

in the closing of high energy particle

accelerators whose scientific productivity has declined; such facilities

as the Princeton-Pennsylvania Universities' accelerator, the Cambridge

Electron Accelerator at Harvard, the Cosmotron at Brookhaven National

Laboratory.

This case study could illuminate the decision-making pro-

cesc that resulted in the decisions to close these facilities, the

options examined for alternative sources for support, and the plans and

. problems of phasing out the facilities and trained personnel.

The’ 0Oak Ridge National Laboratory of the Atomic Energy Commission sug-

gests still another possibility for a case study.

In the thirty—yeér
period since World War II, part of the original mission of the labora-

tory has been satisfied and the laboratory leadership has in recent

Years attempted to diversify its mission and turn some of its scientific

and engineering talents toward environmental and biomedical research
problems.

An analysis of the laboratory's response to changing require-

ments and national needs and its success and difficulties in turning in

new directions may be of interest to the U.S.S.R. side.
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Ig-there feedback from the results of fundamental research to scientific

or general government policy in the form of a .constant mechanism of evaluation

of the influence, on scientific or general government policy, of results re-

celved in the field of basic research? How does this mechanism function?

There is no single mechanism in the U.S. government for evaluatlng the

influence of the results of fundamental research on general government policy.

- Each agency accomplishes this through a variety of mechanisms. The essential
starting point is a scientific and technical capability within the government-

. agency at a sufficiently high level to influence policy, a capability that can
identify, acquire, and translate the results of basic fesearch in a policy and
program context. Government agencies often utilize advisory panels in assess-
ing the results of basic research, for the purposes of policy and program
formulation.

The National Academy of Sciences is engaged in a study of the scientific
basis for regulatory policy development by the Environmental Protection Agency.
It is possible that this study, as it proceeds,- could be drawn on as the basis
for a case study of the process whereby the results bf basic research on the

pPhysiological effects of toxic materials are related to the settlng of environ-
mental safety standards.

Are formalized methods of decision making used in the determination of

policy in the area of basic research?

Formalized methods are not systematically employed by the U.S. government
in determination of policies for basic research, but there is growing interest
in the subject. For example, the National Science Board of the National Science
Foundation has publ%shed a report-on Science Indicators which attempted to
assess the "health" of science, using indicators largely on the input side (e.g.,
trends in government support of research). A second Indicators report is now in
preparation, which will extend the earlier study to add indicators on the output
side, such as information on total refereed literature produced in the U.S.
since 1960 in major fields of science and the associated scientific manpower and
dollar investment. Another study is examining some 200 major technologies over
‘the past 20-25 years, tracing them back to the basic patents derived from funda-
mental scientific investigations. Such studies can provide crude guides to
assist in judging the adequacy of the overall investments in basic science. A

case study could critically review these and other attempts to develop
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indicators of the effectiveness of basic research and analyze possibilities

and limitations of such retrospective studies in the formulation of policy in

the area of basic research.

Despite inherent difficulties in attempting Eo develop formalized methods
to sssist in the allocation of resources among fields of basic science'due to
the unpredictability of the results and applications of basic scientific
research, government departments and agencles with applied missions do make
judgments on relevance and prlorltles 1n determlnlng the level and distribu-
tion of their investments in basic scientific research. The Department of
Defense, for example, was required by law to justify that each basic research
project financed by the Department of Defense was "relevant" to its mission.
Although this legislative requirement is no longer in effect, budgetary limita-
tions have continued the pressure for relevance, and the Department has
developed methodologies and guidelines for the determination of relevance of
the basic research projects and programs. The National Institutes of Health
and the Atomic Energy Commission have also applied certain relevance criteria,
at least implicitly, in making resource allocations among and within fields of
basic science. A case study could be undertaken on practices and conceptual
problems facing government administratora in judging the relevance and rela-
tive priorities of Basic scientific research.

Outside the government, the measurement of cost/effectiveness of basic
research and the csntributions of research to economic growth have attracted
the attentidn of scholars. A report of the National Academy of Sciences in
1972, "Physics in Perspective," attempted to rank relative priorities within
physics, as well as to forecast potential long-range applications of basic
research and physics. Although formalized techniques for making policy deci-
sions on support of basic science have not been developed, the U.S. side could
undertake a‘case study that would assess the state of the art of the possibili-
ties and limitations of development of such formalized methods, drawing upon
experience and research relevant to this question from within and outside the

government.

Is a programmed approach used in the planning of basic research? Has there

been any experience in creating programs in the field of basic science? What

factors interfere with successful application of such a programmed approach?

Case studies could be undertaken of two types of planning that have been
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1. Planning leading to the development of coherent programs of basic
research in fields of science having special national importance.

a. In the early 1960's, a policy decision-was made to strengthen
national capabilities in Oceanographic research. It was recognized-
that new oceanographic research ships were needed and that the sci- .
entific manpower base should be greatly extended beyond the small
"numbers of professional "oceanographers" to include biologists,
physical chemists, physicists, and other disc1plines that had not

. been substantially engaged in marine research. A ten- year projected
program of research support and ship construction was formulated, but
. its implementation posed many problems in the translation into
policy and program decisions. )

b. Similar case studies could be undertaken of the development of
national programs in atmospheric sciences, in materials sciences,
and'in high energy physics.

All of the foregoing examples of a programmed approach to basic research

involved difficult problems of organization, time phasing, and financing.

Maintaining a balance between facilities construction and research sup~-

- port has proved to be particularly difficult in high energy physics and
oceanography. All of the programs were faced with the need to develop

Procedures .to assure access to such specialized research facilities of

scientists and "user groups" in addition to research staff in residence

at those facilities. Such case studies could also reveal the problems
and methods of coordinating the basic science programs of several
- . . government agencies as part of a coherent, concerted government-wide

effort. A related aspect of considerable importance is the problem of

maintaining stability and longevity of fundlng for these programmatic
efforts.

2. Another, more recent, example of a programmed approach to basic research
is the National Cancer Research Program aimed at understanding the
causes and means of prevention of cancer. A case study could critically
examine the scientific and conceptual basis for planning biomedical
research in the cancer program and the relationships of these plans to

allied areas of basic scientific Investigation.
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ssue 6. i Is there a mechanism of incentives for basic research in certain fields of

science in which expected results could have an important influence on the

development of specific applied research or development?‘

1. The examples identified in Issue 5 could also serve to 1llustrate the
méchanism of incentives for basic research in fields of science of
egspecial governmental interest. The planning and resulting policy
decisions to undertake such national basic sc1ence programs have been
implemented by increased allocations of funds. Research is carried
out in in-house laboratories, the universities, and sometimes in indus-
trial laboratories. 1Interest is stimulated largely through programs of
research grants to attract established and newly trained scientists,
of fellowships and training grants, of facilities grants and contracts,
and of grants to strengthen or create research capabilities in the
universities. '

2. Another possible case study on this issue_is suggested by the recent
special allocation of some $50 million for basic research related to the
Federal energy research and development program. Such a case study
could analyze the factors surrounding the decision to add this basic
science component to the national energy research and develOpment pro-
gram, the criteria for determining the amount and distribution of funds
for basic research involved, and the relationships of the basic
research to the state of energy technologies.

3. Still another case study could be undertaken of a relatively new pro-

gram of the National Science Foundatlon Research Applied to National

Needs. The NSF program is de31gned to:

. Support research efforts in many fields of science to provide the
basic knowledge necessary to underpin the applied research efforts
of other agencies; and to provide a basis for assessing such applied
effortsr ' _

. Pursue important fundamental research findings to determine possible
applications to current or future problems.

. Support research efforts that are related to the responsibilities of
several agencies in order to provide a more comprehensive and coordi- .
nated effort than could be conducted individually or collectively by

other agencies.
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« Support research related to problems that are not clearly within the
" “responsibility of any other agency.
. Utilize its special relationship with educational institutions to

bring academic research talent to bear on such problems.

This programmed research of the National Science Foundation is closely
coordinated with other departments and agencies, and it is intended that many
of the research projects supported by this program will be transferred in whole
or in part to other federal agencies as they move beyond the research stage
toward development or implementation. Although there has been little time to
assess the productivity of this program, and the program. is relatively small
in size, the concepts underlying the formulation of the program, its methods
of project selection and support, and its ability to serve other agencies of
government might prove of interest to the Soviet side, in that it illustrates
an innovative approach to providing incentives for the conduct of basic

research related to domestic problems.

What inadequacies exist in the system of grants? How can the conservatism

of this system be overcome in which the distribution of resources is determined

by past scientific successes of the research management?

This issue suggests the possibility of an in-depth case study of the
policies and practices of federal agencies for the support of basic research in
the universities. Such a study would examine the systems for arriving at judg-
ments on quality of proposals for basic research including the operation,

. strengths, and weaknesses of the various systems of reviewing and evaluating
proposals for basic research, such as the peer review and referee approaches.
It would examine attempts to make retrospective assessment of the quality of
the selection process, such as citation indexing. It would treat questions
related to graduate training and the use.of post-doctoral fellows in the con-
duct of research supported by grants. In particular, it would address the
question of the extent to which the system of project review introduces bias
in favor of established scientific‘investigators and of ways to encourage new
researchers. Additionally, such a study of the grant system would examine the
relative roles and responsibilities of outside reviewers vis—a-vis those of

the research administrator within the government agencies responsibie for pro-

gram and policy decisions.
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gsue 8. . What mechanism is utilized to concentrate significant resources in narrow

fields of basic research? How effective from the point of view of implementing

a science policy is the concentration of basic research in specialized insti-

tutes (scientific centers)? Under what circumstances in the conduct of basic =~

research is it considered desirable to create new scientific research organiza- -

tions?

1. The concentration of significant resources in specialized scientific
centers usually occurs in the case of basic research involving very
expensive research facilities. - _

There is no single mechanism used within the federal government to
bring about such concentration, but it might be instructive to under-
take a case study that assesses experience with such concentration of
resources and the resulting effects on other research institutions and
on the development of the scientific disciplines involved. Such a

study might, for'example, cover the following cases:

a. oceanography--the establishment and operation of the two major cen-
- ters for oceanographic research: the Woods Hole Oceanographic
institution and the Scripps Oceanographic Institution. _ _
b. high energy physics--the establishment of the National Accelefator
Laboratory, Batavia, Illinois. '
c. atmospherlc sciences-~the establishment of the National Center for

AtmOSpherlc Research, Boulder, Colorado.

2. Another type of case study could be made of the steps that led to the
government decision in the early 1960's to strengthen research in
materials sciences, and the creation of multidisciplinary materials
research laboratories at uniﬁersities having strong capabilities in
the scientific disciplines involved. Such a study could assess the

basis, effectiveness, and results of this policy decision.

Subdivision II. Planning of Basic Research

What period of time is covered in planning basic research in organizations

financed by the federal government? What determines the time period covered in

planning basic research?

There is no fixed period of time covered in planning basic research in

. . . ical,
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it is undertaken at the agency level in the context of the research needs. of
a partlcular agency. There is no single, overall "plan" for the support of
basic research.

“ 1. A case study could be undertaken of basic research involving very
expensive facilities with long lead times for their construction; -
pPlanning must have fairly long time horlzons. There is need to con- |
sider alternative facilities poésibilities in various time frames,
taking into consideration relative priofities from the standpoint of
the g}owth of the field, obsolescence of the facilities, and the quality

-and number of scientists that would utilize the research facilities
during the time period involved. These questions and interrelationships
could be brought out in case studies of the high energy particle accel-
erator program (where 10 year program projections were made at different
times), and the ground based astronomical facilities construction pro-
gram that drew heavily on a report of the National Academy of Sciences,
which assessed relative priorities of needed astronomical facilities.
The study could include an appraisal of the decision-making process
that led to the decision to constzuct the Very Large Array radio-
astronomy‘facility.

2. The problem of 1oﬂg—range planning of "little" basic science not focused
on a few costly research facilities is different in character, and could
be the subject of a separate case study. Federal funds now Support over
50 percent of academic research over-all, which is an appreciable part
of total government support of basic science. Since such research at

. the universities is funded by several government agencies (particularly,

the National Science Foundation, the National Institutes of Health, the
Atomic Energy Commission, . the National Aeronautical and Space Administra—
tion, the Department of Defense) which operate on the basis of annual
budgets, it is particularly difficult to plan basic research support on
a stable, long-term basis. A differential tightening of the budgets of
agenciles with mission-oriented research could result in dislocations in
the research of the univeréities without regard either to the overall
balance of the nation's basic scientific effort or to the health and
stability of the university. Because the private universities are sub-

stantially more dependent on federal funds for research than the

national average, they are especially vulnerable to such budgetary
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Agencies have followed different practices in the past to provide continu-
" ity of support of their basic science programs at universities, but budgetary
stringencies have generally reduced assured funding to the appropriation avail-

able to the funding agency during a given fiscal year.

A case study could be undertaken of the effects of agency funding patterns °

and fluctuations in support of basic scientific research on U.S. academic
research institutions over a five to ten year time period, with comnsideration

of their effects on the planning and continuity of basic research.

How is analysis conducted regarding the state of basic research being car-

" ried out in the government sector? Are formalized methods used to analyze the

state of basic research (e.g., evaluation, using many criteria, of the state of

research in the individual fields of science)?

In 1963, the Committee on Science and Public Policy of the National Academy
of Sciences embarked upon a series of surveys of the status and future needs of
various scientific disciplines in relation to the continued advancement of
science and the achievement of national scientific goals. To date, reports
published in this series include surveys of ground-based astronomy, solid-earth
geophysics, chemistry, mathematics, social and behavioral sciences,‘physics and

astronomy, the life sciences, and a survey of materials.

For example, a Committee on Research in the Life Sciences was organized in

1966 to conduct a comprehensive survey of the most complex of the scientific
disciplines—-the life sciences. The study was divided into two essentially
independent efforts--an assessment of the "state of the art" and a comprehensive
description of the biological sciences, based on computerized responses to
questionnai&es sent to approximately 26,000 life scientists throughout the '

United States. In the state~of-the—éft assessment, panels were formed tc review
th; status of a number of such fields. Other panels evaluated the contributions
of biological understanding to. agricultural practice, to medical practice, to
management of renewable resources, to industrial technology, and to the problems
of environmental health. » ’ .

The Survey of Physics, initiated in 1969, explored physics as a discipline
and its interrelationships with technology and other sciences. The survey was
also concerned with the role of physics in the current national and social con~
text, the structure and operation of the nation's physics enterprise, the
cultural and social significancé of physics, the roles of basic and applied

physics, its manpower and training requirements and problems, the relatlonships

8A000500080001-4
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- manpower)? (5) What is a realistic schedule. for the fullfilment of the needs?
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among government, industry, and universities, and the directions that U.S.
physics may take in the 1970's.

In response to a request from the National Science Foundation, an

' Astrbnomy Survey Committee was established in 1969 to respond to the following.

questions: (1) What are the major scientific questions for astronomy? (2) What
should be the scientific priorities among them?.(3) Are any trade-offs possible

to better achieve them? (4) What external constraints militate (for example,

(6) What optimum strategies are called for to achieve the goals? (7) Are
important but non-major facilities developments being missed or lost? (8) How
do we compare the value of continuing ongoing systems vérsus new starts?

More limited state-of-the-art studies have been undertaken by several of
the government agencies supporting basic science, but the National Academy
studies represent the most systematic, analytical,:and comprehensive approach.
It might, therefore, be instructive to carry oﬁtﬁa?case sﬁudy that compares
three or four of the most significant Academy science sﬁrveys from the stand-
point of methodologies employed, the validity of data obtained and projections
made, and the extent to which each influenced basic science program plarning
within the government,'including reasons for success or failure in influencing
policies and programs. The related questions of government organiéation and

procedures that conditioned the response of the government agencies could also

be addressed.

What is the typical mechanism of setting into . motion basic research pro-

Jeects financed by the federal government? How often does the initiative on the

" conduct of new lines of research proceed from organs of the federal government?

This issue is related to another question: What is the mechanism of selecting

the individual or organization which is to carry out the.basic research?

1. This issue has aspects that overlap a number of other issues previously
discussed. A cross—cutting approach to a case study of this issue could
be undertaken of 4-6 '"new lines of basic research" funded by the govefn—
ment in the past 10-15 years. The case study could explore the "dynam-
ics'" of the development of new lines of research supported by the

government. Such a study could examine the factors that led to the

maturing of governmental interest in the scientific field or area of

research, where and how the initiative for stimulating governmental
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set the research program in motion., It could assess the role of the
sclentific community in the process and the response of that community
to the new initiatives. Candidate areas of basic science could include:
controlled  thermonuclear research, molecularAbiology, ecology, laser
‘research, and more recent interests in chemical catalysis and continen- -
~tal drift. A
2. Another case study could be addressed to certain policy issues involved
in the selection of individuals and organizations for carrying out basic
résearch. These 1ssues center on the question of whether considerations
other than sciéntific quality per se should influence the distribution
of support of basic research. During the 1960's, there was considerable
interest in the geographical distribution of the support of academic
research and in the development of new centers of excellence in basic
sclence in the universities.-to make basic research and training oppor-
tunities more widely available throughout the country, in addition to
the established university "centers of excellence" which have long
commanded the bulk of federal support of basic research in the univer-
sity system. The experience of the National Science Foundation and the
National Imstitutes of'Health in addressing the problem of broadening

the base of high quality research in the universities could be the

subject of a case study of possible interest to the Soviet side.

. Subdivision III. Distribution of Resources and
Financing of Basic Research

How are resources for basic research distributed? (a) How are resources

for basic research distributed in different scientific fields? (b) Vhat is the

mechanism for distribution of resources among different projects within a sci-

entific field? (c) Are formalized methods used for distribution of resources

among different scientific fields? (d) What mechanism exists for distributicn

of resources among research organizations conducting research in one scientific
field?

As indicated previously, there is no single method or organizational
capabllity within the government for distributing resources for basic research
Jdn different scilentific fields. Basic scientific research is supported by
several departments and agencles of government in accord with their mission

objectives and needs.
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1. At the govefnment—wide level, certain issues involving the funding of
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academic research are addressed by the'Office of Management and Budget
during the annual budget review. After separate decisions are taken
with respect to the academic résearch budget proposals of the several -
department§ and agencies concerned, there is a cross-cutting assessment =«
of the cumulative effects of these individual decisions on basic
research at the universities. A study of the process at the level of
the OffiCe of Management and Budget could reveal the factors considered
and the process of resolving the issues involved. 4

2. -The principal decisions concerning balance among and within fields of
science are taken by the individual agencies concerned as part of their
resource allocation process. It might be instructive to compare
methods, techniques, criteria, and procedures used by the National
Science Foundation, National Institutes of Health, National Aeronautics
and Space Administration, and the Atomic Energy Commission in evaluating
the amount and nature of basic science they support, and the trade-offs

involved.

This case study could also include consideration of the following questions

raised by the Soviet side:

How is financing and financial supervision in the field of basic research

conducted? (a) What decision is utilized in allocating funds to very expensive

research or for the acquisition of unique equipment? On what level are such

decisions made? (b) How is utilization of allocated resources supervised? (c)

What form does this financial supervision take and how often does it occur:

--at the level of the financing body; ~-within an individual research organiza-

tion? (d) Do financing organs trust scientific managers who determine the amount

of expenditures for research? (e) Are cost overruns in research permitted? Are

the reasons for cost overruns analyzed? Under what circumstances do the financing

organs allocate additional resources for completion of research?

Is there a comparative evaluation of competing scientific research organi-

zations? What factors are considered in this evaluation? 1Is there a formalized

methodology for conducting such evaluation? To what degree are the name and

previous achievements of the director of research taken into account in deciding

the question of allocation of resources?

A case study of thils issue could focus on situations where there is a

limited number of research organizations with unique research facilities, that
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are competing for funds in the same area of basic sclence. From this standpoint,
it would be possible to examine the evaluation procedures used by the Atomic
Energy Commission in allocating resources among its high energy accelerator and
controlled thermonuclear research centers, and by the National Science Founda-

tion with respect to astronomical research centers. ' - e

Under what circumstances does the federal government continue the financing

of basic research carried out in the private sector if the private organization

ceases to finance this research?

No instances come to mind where the federal government has continued fi-
nancing of basic research that is terminated by the private sector. Nonethe-
less, this is a question that could be examined from a policy standpoint. In
such a case study, for example, the circumstances surrounding the decisions by
the United States Steel Corporation énd the Shell Research Corporation to close
their central basic research laboratories could be examined with a view to
analyzing the underlying factors and the appropriate role of the federal govern-
ment in continuing to support such basic research or in finding alternative

non-federal mechanisms for such continued support.

Is there a practice of inviting leading scientists from abroad to conduct

basic research?

Thefe.has long been a practice of inviting leading scientists from abroad
to conduct basic research in government laboratorigs, the universities, and in
industry. The U.S. basic science program has benefited immeasurably from their

. participation, and the foreign scientists have gained scientific knowledge and
insights from their participation in research in the U.S. and their contacts

'with American colleagues, as well as an understanding of U.S. organization and

' management concepts as they involve the conduct of basic research. An in-depth
case study of the practices, benefits, and problems experienced by government,
the university, and industrial basic research organizations related to the
research participation of foreign scientists could be highly instructive both

to the Soviet and U.S. sides.
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Shbdivision IV.  Utilization of the Results of Basic Research
in Applied Scientific Research Work (SRW)
and Applied Experimental Design Work (EDW)

Does there exist a single mechanism for securing speedy transfer of the -

results of basic research into practice? (a) Does there exist beginning-to-end

planning which covers the entire cycle of research~-from basic research to EDW

——Qithin single projects? (b) Is there a mechanism f

or stimulating the applica-
tion of the results of basic research? (¢) What fact

ors hinder the quick appli-

cation of the results of basic research? (d) What or

ganizational forms would
best accelerate the quick application of the results of basic research? (e)

What mechanism is utilized for the transfer of information on the results of

basic research into the sphere of applied SRW and EDW?

There is no single mechanism Oor systematic method utilized by the U.S.

government for securing the speedy transfer of the results of basic research

into practice. However, it is possible through Yetrospective case studies to

identify the factors that facilitated such transfer.

1. An assessment could be made of certain case studies previously under-

taken that attempted to trace important commercial developments from

the underlying basic scientific discoveries to their commercial embodi-

ment. For example, a study by the Materials Advisory Board of the

National Academy of Sciences, in 1966, developed certain principles

of research~engineering interaction based on case studies of the history

of several important and new materials developments where the new pos-

sibilities depended on the interaction of fundamental knowledge with the
recognition of practical need. The National Science Foundation in its

"tracers" report.examined the basic science discoveries leading to
ferrites, oral contraceptives; and other developments. The case study
of the National Science Foundation program on Research Applied to

National Needs (discussed in Issue 6) would also be instructive from

the standpoint of governmental mechanisms for accelerating the applica-

tion of results of basic research.

Another process of transfer from basic science to application occurs

through the movement of academic scilentists to industry as consultants,

research workers, or entrepreneurs. A case study could be undertaken

of this process of mobility as seen from the vantage point of two or

three major tech ological universities--Massa hu < of
Approygg,fcgggelq%§g:gqg;43§!lg§i:tc|A- P79-00798A36b50d08000

ute of Technology, and Stanford University.
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This case study might include the phenomena observed in the areas sur-
rounding Massachusetts Institute of Technology and Stanford that spawned
a number of successful small, high technology companies as the direct

result of scientific entrepreneurs originating at those research
institutions. o

Is possible application of basic research taken into account before the

beginning of research or in the early stages of research? (a) Is therc a

generally accepted practice of evaluating the applied significance of the

results of basic research? Who analyzes the potential application of research

results——-the researcher who obtained them, or the organization which is the

potential user of these results? (b) Is the applied significance of expected

results of basic research one of the factors which determine the distribution

of resources ameong scientific fields?

This issue has been treated in different aspects of the discussion of

other issues. A case study of this issue could touch on relevant aspects of
the cancer program, the new program of basic research related to enexgyv tech-

nology, and the examination of evaluation criteria used in the peer review of
proposals for basic research.

How is basic scientific research in the private sector planned and

financed, resources allocated, and results transferred to practice?

All of the issues discussed earlier raise counterpart questions for the
private sector.

"It might be of interest to the.Soviet side to examine them

in the context of several American companies that fund substantial basic
science efforts.

Such a case study might include, for example, the basic
research policies and practices of the Bell Telephone Laboratories, the

General Electric Company, the Du Pont Corporation, and the Eastman Kodak

Company, among other possibilities.
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INDIANA UNIVERSITY
Department of Chemistry
CHEMISTRY BUILDING

BLOOMINGTON, INDIANA 47401

TEL. NO. 812—-

July 20, 1974

We were delighted to receive the 29 questions relating
to four subdivisions of Topic IV, Systems of Stimulating the
Development of Fundamental Research. We have studied these

questions carefully, and we believe that they can form the
basis of a meaningful exchange of information between us.

Dear Dr. Filippov:

We are now preparing brief study plans for a number of Q/\B
these and are arranging for our team of experts to review these %?,
in the near future. In order to expedite the cooperative work,

dﬁjb however, we will be forwarding to you in advance of that review (@i

] the draft summaries. Som= modifications and additions can bhe )
1 o €Xpected by this group, but we hope the result will not differ
Q@&ﬁ‘significantly in form from the advance documents, and these may

4mdf give you then some indication of the nature of our proposals.

ﬂuﬁk Some of your questions can be grouped, we believe, in a
way to be answered propesrly through several, perhaps three,
survey papers dealing respectively with a description of policy
bPlanning, a discussion of basic research management, and a sur-

°  vey of the transfer of basic research to technology. Many of
the others can best be illuminated by a series of case studies
descriptive of actual situations we have encountered in recent
years.

Altogether we hope to forward to you summaries of 10-15
such studies with a view towards our mutual selection of 4-6
of these for implementation at our next meeting.

As Dr. Beckler has written to Dr. Sklyarov, we hope to
.- be ready to meet with you in the week of September 23 to dis-
cuss and to reach conclusions on these studies to be carried
out by each side as agreed in the earlier protocol. I propose \
bringing four or five individuals from my team to facilitate
this discussion. In addition T am hoping to bring my wife and
one other member of the group presently plans to bring his wife.
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We believe it would be most productive of our time to

plan to arrive in the Soviet Union on Sunday, September 15.

Allowing for the usual problems with jet lag, we would appre-
ciate the opportunity of visiting installations in the Moscow-
Leningrad area during that week in order for us to obtain the
maximum benefit of understanding of the questions you have

raised. We propose that formal meetings of the groups be held
the first half of the week of September 23, leaving the latter

-part of that week for producing the formal protocol of the dis-
cussions.

Several of us may be able to remain in the Soviet Union
the following week as well, and we hope to have the opportunity
-of visiting some other parts of your great country, perhaps '
combining both scientific and touristic purposes.

We hope these suggestions meet with your approval. We
certainly are eager to'press forward with this important oppor-
tunity for exchange of information and for further contacts

between us. We look forward to the brospect of seeing you in
Moscow in September.

e i 3

Sincerely,

;Z%/ . . é,: Y, | | - g

Harrison Shull’

R e S S

HS :mk

Dr. V. A. Filippov

Head, Science Organization Department
Academy of Sciences of the U.S.S.R.
Leninskiy Prospekt, ly L
Moscow, U.S.S.R. '
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ATIONAL ACADEMY OF DCIENCES }

2101 CONSTITUTION AVENUE 'E\
WASHINGTON. D.C. 20418 '

’

February 28, 1974

.

‘ﬁr; V. A, Filippov - : :ii%gdlbfw{(QZ//

. Head, Science Organization Department
Academy of Sciences of .the U.5.8.R.
Leninskiy Prospekt, 14
Moscow, U.S.S.R.

Dear Dr. Filippov:

In accordance with the approved procedures for carrying out the
jointly agreed study of the U.S5. and U.S.S.R.. systems for fundamental
5 research, I am pleased to enclose a list of questions which we would be
interested in having the U.S.S.R.. side examine. The questiouns are
grouped in relation to seven principal issues.

It is our understanding that you will provide the U.S. side with a
one-page summary of the study procedure that . would be followad in exawm-~
ining each of these questions. The summary.statement would, in effect,
be a study .outline.and plan for each question. We will then select
approximately 10 of the summaries for further development of final study
procedures in advance of a meeting of the joint working group in May.
Similarly, upon receipt of your list of questions, we will prepare a
one-page summary of .our proposed study plan for each question and invite
.your .selection of about 10 studies for consideration at the May meeting,
at which time 4-6 questions would be selected by each side for in-depth
study. .

In addition. to the detailed examiunation of a number of specific
questions, we would like to propose the preparation of general survey
papers by each side on each of the first four issues: (1) the planning
of fundamental research; (2) the financing of fundamental research;

(3) ‘the.conduct of fundamental research; and (4) application of the
results of fundamental research. A detailed description of each of the
foregoing components of the national systems for fundamental research
would provide a perspective for assessing the in~depth studies of spa-~
cific guestions and facilitate mutual understanding of .the similarities
and differences of the U.S. and U.S5.S5.R. fundamental research systems
as a whole.

We further suggest that Issues VI and VITI be addressed as general
questions with selected in-depth’case studies to illustrate the scien-
tific advisory process and the possibility for joint studies between the
two Academies.-
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Dr. V. A. Filippov

Page Two

I look forward to receiving your list of questions for consideration
by the U.S. side and hope that you will agree to the preparation of sur-
vey papers on selected issues along the foregoing lines.

It was a great personal pleasure to mest and work with you last
November .during the session of the joinkt group of experts.

Very truly yours,
Harrison .Shull

" Enclosure
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’ NATIONAL ACADEMY OF SCIENCES

2101 COMNSTITUTION AVENUE
WASHINGTON. D.C. 20418

Questions of Interest to the U.S. Side of the
U.S5.-U.5.5.R. Academies Joint Werking Group
on Fundamental Research

Issue  I: How does the U.S.S.R. plan for fundamental research?

1. By what mechanisms is the overall level of support of fundamental
science determined; and how are the overall objectives for funda-
mental science determined?

2. How are priorities and allocations of resources within fundemental
- science determined?

a. What role does cost/benefit analysis play in determining
priorities and levels of support?

b. What role does quality and guantity of educated pérsonnei avail-
able in a field play in determining these priorities?

c. VWhat méchanisms are used to determine an appropriate balance to
expenditures for "big" science and "little' science?

d. What mechanisms and criteria are used for the selection of a-
particular large facility for funding among a number of such
pessibilities?

e. How does the U.5.5.R. identify and support the development of

' fundamental research in neglected areas of science (ones that
are currently upponular or seem obsolescent or less ugeful at
present)?

f. Does the U.S.S.R. deliberately seek out sponsorship of unorthodox’
projects and provide financial support for them? :

3. What is the distribution of responsibility for forwmulation of funda-
mental research programs and projects among individual scientists)
institute and laboratory directors, the Presidium of the AN, the
State Committee?

a. To what extent are professional planners who are not primarily
scientists involved?

b. To what extent do individual investigators formulate research
projects? How are they reviewed? How is the level of funding:
determined?
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4. To what extent and by what process is the formulation of fundemental
research targeted toward particular societal goals?

a. Where fundamental research is planned in relation to a spacific
problem, e.g., cancer, how is the program formulated and what is
the underlying rationale?

b. How is the planning of fundamental research related to the needs
of industry?

c. To what extent and how does the possible transition from basic
research to applied research and develepment affect the plamning
for fundamental research? ‘

Issue II: How does the U.S.S.R. organize the financing of fundamental research
in general and in particular fields of science?

5. How does the U.S.S.R. ensure long-ramge funding for projects which
-are by necessity long term in nature? How is institutional financial
stability assured in the face of changing year-to-year priorities in
fundamental research?

6. What are the diverse sources of financial éupport and what is the
flow of funds from the source to the performer of the research?

a. How are budgets for fundamental research prepared? How cudlLed7
At natiomal level, institutional level, individual level?

b. Does fundamental research financing contain a component devoted
to regional development of fundemental research capability? Bow
is the level of this determined? What distributional criteria
are used?

7. What kinds of different financial support mechanisms are used; and
what is the distribution of funds among these mechanisms?

a. What dictates the choice of mechanisms and level of support for
a given mechanism (contracts, block grants, project proposal

grants, unrestricted grants to individuals)?

'b. What special financial mechanisms are used to encourage inter-—
disciplinary research? - -

8. How does the U.S.S5.R. finance service areas to fundamental research?
a. Is there special support of instrumentation.development?

b. How is computational support and the support for biblicgraphic
translation and retrieval determined and provided?
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Issue III: How does the U.S.5.R. conduct its fundamental research program?
9. By what mechanisms does the U.S5.5.R. determine whether the conduct
of fundamental research corresponds with the planning? How does
the U.S5.S.R. monitor research in progress?

10. By what mechanisms are choices made (1) between performing institu-
tions and laboratories for conducting the planned research or
(2) for the establishment of new research centers or laboratori
To what extent dces the U.5.S5.R. encourage deliberate competition
of effort for fundamental research?

11. What spec1a1 mechanisms or policies exist for ensurlng the maximum
urlllzatlon of scientific personnel?

a. How are promising young investigators identified and support
directed to them?

b. How are older scientific personnel utilized or gracefully
retired from the system?

c. Are there procedures for reorienting, reinvigorating or c1031ng
- laboratories?

12. Does the U.S.5.R. conduct fundamental science in industry? How is
it organized‘and how is the ievel of such research determined?

13. What are the U.S5.S.R. policies and practlces with regard to the
mobility of scientists?

a. Does the fundamental research program encourage mobility of
scientists between instituticns (research institutes, universi-
ties, industrial enterprises, goverument), between different
regions of the country, between dlfferent fields of scientific
activity?

b. What are the considerations underlying the U.5.S5.R. policies
with regard to international scientific cooperation and mobility
of Soviet scientists, including attendance at international
scientific meetings and international exchanges of scientific
personnel?

Issue LV: What are the policies and mechanisms used to encourage the transfer
of fundamental research knowledge to applied research and develop-’
ment? : :

-~ 14. What mechenisms does industry use to acquire and utilize current
knowledge of advances in fundamental research?
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a. What mechanisms are used to transmit information of ifundement
research knowledge gaps crucial to industry to those carrving
out fundamental research?

b. What mechanisms are employed to encourage mobility of indivicuals
between industrial research and fundamental research?

c. To what extent and by what mechanisms is informaticn shared
between different industrial research and develepment performars?
By what mechanisms are trade seacrets preserved?

15. What are the incentives to encourage individual initiative to bring
to practice new fundamental research ideas? What chstacles cen be
identified discouraging the transfer of knowledge, idszs, and izve
tions resulting from fundamental research?

Issue V. Are there meaningful indices for comparing U.S. and U.S5.S5.R. efiorts
in fundamental research?

16. Vhat slmllarltles and dl;ferences exist in the U.S. and U S.5.R.
efforts in fundamental resaarch?

a. expenditures over time (retro- and pro-spective) of support of
- fundamental science

b. shifts of expenditures between fields
c. utilization of scientific personnel
d. publication outputs (citation analyses, etc.)

e. tracers to show relationships of specific funaahental rese¢fcn
'-to technological development

f. choice of support of "big" science projects

-g. attitudes towards intermational cooperation in large fundamentzl
science projects '

Issue VI. How is scientific and technical advice utilized in the develcpzent
of policies and programs?

17. What are the mechanisms by which scientific advice is made availzble
to the government for policy planning?

a. What levels of decisicn making in the goverament can b

fied which have a component of scientific advice or Zpput? ¥ho

are the individuals or groups that give this advic

How are

e?
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b. When decision makers percelve the need of scilentific advice, to
whom do they turn?

c. When scientists perceive that scientific information would be
important to the decision makers (even though the latter wmay not
recognize the need themselves), how can that input be mada?

d. What are the advisory mechanisms and processes? How are the
individuals selected to play th° advisory role? What rotation
among advisers occurs? '

e. To what extent does an "in'" group permeate the advisory struc-
ture? What is the role of the Party in selecting scientific
advisers? What is the role of the AN in designating scientific
advisers? To what extent does AN membership itself constitute
entrance to the circle of scientific advisers?

f. What is the relative role of the Presidium of the AN and the
State Committee for Science and,TacHnOTOOY in providing scieni
tlflc advice? '

g. What other scientific organizations are involved in govermmental
decision making advice? How?

What joint studies may profitably be carried out between the two
Academies?

What studies have been completed in the past three years and what
studies are in progress? What problems can be suggested for future
joint study, including updating of the earlier studies, complementing
stucdies already carried out, or new studies by jointly constituted
committees on problems of mutuval interest, e.g., effects of lonz~term
climatic trends, radioactive waste disposal, reactor safety?

z
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